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High Temperature Fatigue Crack Growth Behavior of Alloy 10

Methods to improve the high temperature, dwell crack growth resistance of Alloy 10, a high strength, nickel-base disk
alloy, were studied. Two approaches, heat treat variations and composition modifications, were investigated. Under the
heat treat approach, solution temperature, cooling rates, and stabilization, were studied. It was found that higher solution
temperatures, which promote coarser grain sizes, coupled with a 1550 °F stabilization treatment were found to signifi-
cantly reduce dwell crack growth rates at 1300 °F. Changes in the niobium and tantalum content were found to have a
much smaller impact on crack growth behavior. Lowering the niobium:tantalum ratio did improve crack growth resis-
tance and this effect was most pronounced for coarse grain microstructures. Based on these findings, a coarse grain
microstructure for Alloy 10 appears to be the best option for improving dwell crack growth resistance, especially in the
rim of a disk where temperatures can reach or exceed 1300 °F. Further, the use of advanced processing technologies,
which can produce a coarse grain rim and fine grain bore, would be the preferred option for Alloy 10 to obtain the
optimal balance between tensile, creep, and crack growth requirements for small gas turbine engines.

http://gltrs.grc.nasa.gov/GLTRS

	
	
	
	
	
	
	
	
	
	
	
	
	
	

